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This study deals with a method to reduce calculation costs of a tool path generation. In the recent years, CAM applications 
have been becoming more common. Since collision avoidance of a workpiece and a tool is essential in CAM applications, it 
is an important problem to reduce calculation costs. Therefore, we propose a new method of reducing calculation costs, which 
translates the workpiece represented by a continuous surface to discrete mesh representation. Moreover, the translated mesh 
model is simpliﬁ ed with QEM method while keeping the characteristics of the model. In this report, the new collision detection 
































































Fig.2 Generation of control points
Old control point New control point
 (a) Rank4         (b) Rank2 and new control point
Fig.3 Relation between rank and shape
(c) Rank2
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　1つの三角形を含む平面 fと任意の点 pの距離は，平面 fの
法線ベクトル nを用いて，|nTp+d|で表される．頂点 v回りの
面に対するこの距離の自乗を集めたものをその頂点の QEMと
 (a)4296 mesh        (b)100 mesh
Fig.4 3D model for mesh
Fig.5 Modeled workpiece and tool
して定義している．よって，
となり，ここで，A は 3 × 3の対称行列，bは列ベクトル，c
はスカラーであり，area(f)は三角形の面積による重み付けで
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Fig.7 Simpliﬁ cation by mesh
Fig.8 Collision check
Fig.6 Simpliﬁ cation by control point projection
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